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FOREWORD

This report was prepared by the Polymer Branch, Nonmetallic

Materials Division. The work was initiated under WUD #43, "Structural

Resins". It was administered under the direction of the Air Force

Materials Laboratory, Air Force Wright Aeronatical Laboratories, Air

Force Systems Command,- Wright-Patterson Air Force Base, Ohio, with

Dr. G. F. L. Ehlers (AFML/MBP) as Project Scientist.

The report covers work conducted from November 1977 to February 1978

by G. F. L. Ehlers, Air Force Materials Laboratory and E. J. Soloski,

University of Dayton Research Institute. It was submitted for publication

by the authors in February 1978.
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SECTION I

INTRODUCTION

Between 1960 and 1977, thermal analysis data have been determined

on approximately 1800 experimental polymers, prepolymers, and oligomers.

The majority of these data consisted of weight loss studies under

programmed and isothermal conditions, and DTA and DSC scans. Some

samples have been subjected to thermomechanical analysis, torsion braid

analysis, and thermal decomposition/mass spectrographic analysis.

As far as thermogravimetric data under programmed conditions are

concerned, the predominant number of samples have been run on a modified

Chevenard Thermobalance at a fixed heating rate of approximately 3°C/min,

and in most cases in a nitrogen atmosphere. These data served for many

years to obtain a quick and first indication about the basic thermal

stability of a polymer system.

However, more recently, these methods and results became inadequate.

The Chevenard balance required relatively large sample sizes (50 - 100 mg).

The fixed heating rate of 3°C/min allowed only one run per day, and the

results could not be compared to DSC or TMA runs on the same polymer;

here, heating rates of 20°C/min are being used in order to obtain

optimal sensitivity and resolution for the detection of glass transition

temperatures. Furthermore, increased need for weight loss data in air

required additional data.
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SECTION II

DISCUSSION

107 polymer samples, representative of systems such as aliphatic,

fluoroaliphatic, aromatic, heterocyclic and semiorganic structures, were

subjected to programed thermogravimetric analysis in the Dupont 951

Thermogravimetric Analyzer. A heating rate of 20°C/min was used, and

the scans were carried out in an air atmosphere with a flow rate of

72 cc/min.

A number of the weight loss plots showed irregularities of the type

seen on pages 79, 90, 91, 99, and 101. Vigorous gas evolution at this

fast heating rate cools sample and thermocouple, resulting in a shift

of the weight loss curve towards lower temperatures. These irregularities

normally have been eliminated during replotting, with the exception of

the cases on the above pages. An extreme case was Delrin, which had

about a 70°C drop in temperature beyond the last point of the curve

shown on page 21. It was impossible in this case to correct the curve.
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SECTION III

RESULTS
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